The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has been spreading throughout the world from its source in Wuhan, China and is responsible for the coronavirus disease 2019 (COVID-19) affecting, in the first-place, the pulmonary system.

Several central nervous system manifestations have been described in patients with COVID-19 and especially those who suffer from a severe illness ([@b0005]). Two papers enlightened the presence of abnormal cerebral imaging in COVID-19 patients including one case of acute necrotizing hemorrhagic encephalopathy ([@b0020]) and one case of abnormal findings in the medial temporal lobe suggesting encephalitis ([@b0010]).

However, to the best of our knowledge, no data exist concerning specific investigations with electroencephalography (EEG). We would like to draw attention to unusual and misleading EEG patterns that we have noticed in patients with COVID-19. Thereby, we report here the case of COVID-19 encephalopathy, without abnormalities on MRI but supported by EEG recordings, and will discuss the delicate EEG interpretation we have faced.

An 80-year-old woman was admitted to our hospital for respiratory distress. She had been suffering from dyspnea and fever for two days. Nasal swab was made to test for COVID-19 using the PCR method and was negative. Chest CT showed bilateral bronchial involvement, arguing for a bronchial infection. She was treated by an intravenous antibacterial therapeutic combination of rovamycine, amikacin, and ceftriaxone. After four days with good pulmonary outcome, a restless state with altered consciousness was observed justifying a cerebral non-contrast CT, which was unremarkable. At that time, blood tests showed no issues regarding pCO~2~, ceftriaxone dosage, or glucose level, neither renal nor liver dysfunction. Amikacin had been discontinued the day before. She then presented with focal motor seizures which were improved by antiepileptic treatment by intravenous sodium valproate (one bolus of 20 mg/kg), lacosamide (100 mg/day for two days intravenously then 200 mg/day orally) and oral clobazam (20 mg/day). But she showed further worsening of her awareness. She did not show at any time signs of visual hallucinations, pyramidal or extrapyramidal features. Analyses of cerebrospinal fluid and brain MRI were unremarkable, but full body CT showed features of COVID-19 lung infection. At that time, the patient was supplied with oxygen 3 L/min. During the whole evolution, she was never artificially ventilated. COVID-19 was confirmed by a second PCR test on nasal swab before her death, on the 25th day after admission.

During her stay, several EEGs were performed. The two first EEGs (day 6, day 8) showed background activity slowing and repetitive epileptiform discharges with quasi-rhythmic spatio-temporal evolution mostly in the bilateral frontal areas ([Fig. 1a](#f0005){ref-type="fig"} ). Clonazepam 1 mg was administered during recording and led to a clear improvement of EEG. The presence of clonic movements of the left foot, the absence of metabolic disorders or ceftriaxone overdose led us to consider it as a frontal status epilepticus.Fig. 1aEEG recording on day 6 after admission. Transverse bipolar montage. Bandpass: 0.53--70 Hz. 50-Hz notch filter. Sensitivity 10 µV/mm. Note the repetitive epileptiform discharges mostly in the bilateral frontal areas, over a slowing of the background activity.

On the next three EEGs (day 11, day 12, day 13), paroxysms took a more clearly triphasic aspect with sometimes a sharp aspect, suggesting a toxic/metabolic encephalopathy.

On the last two EEGs (day 18, day 21), triphasic activity was clearly periodic with short periods (1--1.5 s) over a worsened background activity ([Fig. 1b](#f0010){ref-type="fig"} ). At this moment, osmolarity was 308 mmol/L, glycemia level was 8.9 mmol/L, liver function and ammonia levels were normal, arterial blood gases showed hypoxemia but no hypercapnia, ceftriaxone dosage was in therapeutic range, and there was no hypothermia.Fig. 1bEEG recording on day 21 after admission. Transverse bipolar montage. Bandpass: 0.53--70 Hz. 50-Hz notch filter. Sensitivity 10 µV/mm. Note the periodic triphasic waves with short periods (1--1.5 s) over a worsened background activity.

Triphasic waves have been described in respiratory failure, especially in case of respiratory tract infection ([@b0025]). However, oxygen supply was not very high in our patient and could even be stopped after a few days, arterial blood gases did not show hypercapnia while oxygen was no longer dispensed. Besides, neurological worsening took place despite a steady respiratory state, which led us to conclude that the development of the triphasic wave pattern was not caused by respiratory failure.

Moreover, the periodic feature of the triphasic waves in EEG was striking. Even if this peculiar EEG pattern is often associated with Creutzfeldt-Jakob disease, similar patterns have been described in other infections, such as West Nile virus neuro-invasive disease ([@b0015]) and neurosyphilis ([@b0035]). In our case, the medical history, the clinical evolution, the neurological signs, and the absence of metabolic disorders led us to conclude that the evolution of the EEG was indicative of a progressive neurological process, which probably was linked with the SARS-CoV-2 infection.

This case indicates that it is relevant to pay more attention to EEG patterns in patients during the COVID-19 pandemic, especially when initial PCR tests are negative.
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